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Abstract 
This study aims to determine the forms of perception of the students, who have just qualified for university admission, about the 
mathematical concepts that they gained during elementary education and secondary education process and to determine their 
level of readiness about general mathematics lesson. In this regard, the sample of the study is composed of 250 first-year students 
who study at the Department of Science Teaching and the Department of Mathematics Teaching at KazÕm Karabekir Faculty of 
Education, Department of Elementary Education at Atatürk University. A test, which is composed of 8 open-ended questions on 
the definitions and applications of the concepts, has been applied in order to collect data in the research. According to the 
obtained results, it is observed that the students do not have much difficulty in the definitions of the concepts whereas they have 
difficulty in the applications and meanings of these concepts.
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1. Introduction 
    It is important to know beforehand the learning difficulties and mistakes of the students in mathematics lesson. 
We can shed a light on this condition as follows: if you are driving on a road with a sharp turn and you don’t know 
how sharp this turn is, the risk of accident is high according to your speed. If you are informed about this turn 
beforehand, the risk of accident will be very low. Just like in the example, if you inform your students about the 
difficulties they may come across, the risk of your students’ making mistakes is expected to reduce (Yüksel and 
Murat, 2007).
    In this regard, teachers need to be aware of the learning difficulties of students in mathematics teaching in order to 
maintain meaningful learning. Meaningful learning is important in mathematics, but it is a difficult objective. To be 
aware of the learning difficulties of students and the sources of these difficulties and to arrange these difficulties by 
classification is an important factor in achieving this objective (Yetkin, 2003). Modern teaching understanding has 
presented teachers with the necessity and responsibility of choosing and applying the teaching method and teaching  
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model that will maintain the learning at maximum level (YÕlmaz, 2001). It is considerably important to detect the 
learning difficulties about any subject in order to achieve maximum level in learning (Ersoy & Erdo÷an, 2003). 
Particularly, it is more important for teachers to detect the learning difficulties of students during mathematics 
lessons. 
    Learning difficulties of students in mathematics must be instantaneously detected and eliminated (Osborne, Bell 
& Gilbert, 1983; Yudariah & Roselainy, 2001). That is because a concept cannot be fully given without earning 
students other concepts which constitute the requisite of that concept since mathematical subjects have a more 
strictly ordered structure compared to other lessons (Altun, 1998). Dikici & øúleyen (2008) stated that it is difficult 
for a student, who has learning difficulty in a certain subject, to achieve success in the subjects that will be given 
further. 
    It is better for students not to perform operation in mathematics knowing that a rule or definition is wrong than to 
perform operation by forming a wrong rule. In view of this, in order to maintain an effective teaching in 
mathematics lesson, teachers must give the lesson by detecting the learning difficulties of the students about the 
given lesson or  misconceptions  that  may be  formed by the  students  about  that  subject.  Only  by  doing so,  we can  
prevent students from making some wrong generalizations and forming misconceptions and we can eliminate their 
learning difficulties (Soylu & Soylu, 2005). 
    This research aims to determine the forms of perception of the students, who have just qualified for university 
admission, about the mathematical concepts that they gained during elementary education and secondary education 
process and to determine their level of readiness about general mathematics lesson. 
2. Method
    This study aims to determine the forms of perception of the students, who have just qualified for university 
admission, about the mathematical concepts that they gained during elementary education and secondary education 
process and to determine their level of readiness about general mathematics lesson. In this regard, the sample of the 
study is composed of 250 first-year students who study at the Department of Science Teaching and the Department 
of Mathematics Teaching at KazÕm Karabekir Faculty of Education, Department of Elementary Education at Atatürk 
University. A test, which is composed of 8 open-ended questions, has been applied in the research in order to collect 
data. Frequency has been used in analyzing the data. 
3.Findings and Comments
In this section, the answers given by the students to 8 open-ended questions have been analyzed. 
Table.1. The answers given to the 1st question by the students within the sample. 
Frequency Answers Basic foundations of the answers 
226 H¨a=a¨e=a The definition of the unit element was given correctly. 
10 D¨e=a 
The definition of the unit element was thought to be the same with the right unit 
element. 
2 H¨a=a 
The definition of the unit element was thought to be the same with the left unit 
element. 
8 e The symbol of the unit element was considered instead of its definition. 
4 Unrelated answer 
Unrelated number values were obtained since the question was not fully 
understood. 
As seen from Table.1, 226 of the students who were included in the sample gave the correct definition of the unit 
element. 10 of these students gave the definition of the right unit element instead of the unit element. 2 of these 
students gave the definition of left unit element instead of the unit element. 8 of these students wrote the symbol of 
the unit element which is generally used. 
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    211 of  226 students,  who gave  the  correct  definition  of  the  unit  element,  gave  the  answer  as  1  to  the  question  
“Find the unit element according to division operation in natural numbers” which was featured in the second part of 
the 1st question. That is to say, the definition of the right unit was taken into account while finding the unit element. 
It is observed that problems were experienced in practice even though the definition of the unit element was known. 
201 of the students within the sample solved the question “Find the solution set of the equation 
” as follows.
    They stated that the solution set was by finding -2 and after finding that or 
 if . In other words, equations were correctly written and solved by using the 
definition of the absolute value, but they did not check whether or not obtained values verified the absolute value. 
Here, it has been observed that the students knew the definition of the absolute value, but they experienced problem 
in  making  sense  of  it.  33  of  the  students  stated  that  the  solution  set  was   by solving the equation 
 without  taking  absolute  value  into  account.  10  of  the  students  gave  unrelated,  that  is  to  say,  
completely wrong answers. 6 of the students did not answer the question. 
Table.2.  The answers given to the 3rdquestion by the students within the sample. 
Frequency Answers Basic foundations of the answers
213 There is no limit since ¥x is 
undefined in -2. 
 It was considered that in order for an expression to have a limit is 
a point, it must be defined on this point.  
16 ¥-2 -2 is written exactly in the given function. 
7
I cannot remember exactly, but 
there must be an accumulation 
point.  
The student does not exactly know that in order for a function to have a limit, its 
definition set must have an accumulation point, but the student says that it is related 
with the accumulation point. 
5
Since the definition set  T.K = 
does not have an 
accumulation point, there is no 
limit. 
What was given in the question was correctly interpreted. 
9    No Answer No answer was given. 
    As seen from Table.2, 213 of the students who were included in the sample stated that  function has no limit 
since it is undefined in . 16 of the students stated that the limit is  by writing the  value in its place within 
the  function.  7  of  the  students  do  not  exactly  know that  in  order  for  a  function  to  have  a  limit  on  any point,  the  
definition set of that point must have an accumulation point, but they say that it is related with the accumulation 
point.  It  is  seen  that  5  of  the  students  exactly  know that  in  order  for  a  function  to  have  a  limit  in  any point,  the  
definition set of that point must have an accumulation point. It is also observed that the definition of the concept of 
limit is not known in conceptual level. 
In response to the question “Find the solution set of the equation ”, 182 students stated that the solution 
set is  by giving the solution as . When the reason for this solution was asked to the students, they 
stated that what they did was correct saying that values verify this equation when the given expression is turned 
into the equation . Here, it is observed that the students do not know the meaning of expressions with roots, 
Table.3. The answers given to the 5thquestion by the students within the sample. 
Frequency Answers Basic foundations of the answers 
43 
f (x) İ Ais something that 
transforms  x element of  f, A into 
the element of B. 
Required answers were given by correctly interpreting the concepts which were 
given in the question.. 
59 f(x), f İ B It was considered that f(x) and  f were the same. 
71 f(x) İ A ve f İ A It was considered that f was an element of set A . 
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62 f(x) and f are the same f(x) and f  are the same but it was not stated what it was. 
15 No Answer No answer was given. 
    As seen from Table.3, 43 of the students who were included in the sample correctly interpreted the concepts of 
 and . As seen from Table.3, 207 of the students made various mistakes and did not know the meanings of the 
concepts of  and . In other words, it is observed that the students experienced problems in the meanings of the 
concepts which form the basic components of functions. 
 Table.4. The  answers given to the 6thquestion by the students within the sample. 
Frequency Answers Basic foundations of the answers 
57 
Since  is not 
bijective in , it has no inverse. 
Required answers were given by correctly interpreting the concepts which were 
given in the question. 
154 Its inverse was taken without considering whether or not it was bijective. 
12 Unrelated answer Unrelated answer was given without fully understanding the question. 
27 No Answers No answer was given. 
    As seen from Table.4, 57 of the students who were included in the sample correctly answered the questions by 
saying that  a  function  must  be  bijective  in  order  to  have  an  inverse.  154 of  the  students  found the  inverse  of  the  
given function without checking whether or not the given function was bijective. It is also observed from the 
obtained data that the students experienced difficulty in the concept of inverse function. 
  Table.5.  The  answers given to the 7thquestion by the students within the sample. 
Frequency Answers Basic foundations of the answers 
85 
, Required answers were given by correctly interpreting what was given in the 
question.. 
73 
It was considered that slope of the tangent of a given function was equal to the 
derivative. 
78 
 , 
Tangent formula of the line was used in finding the tangent of the curve. 
14 No answer 
No answer was given. 
    As seen from Table.5, 85 of the students who were included in the sample reached the correct result by correctly 
interpreting the slope of a function and the equation of the tangent accordingly. As seen from the table above, 165 of 
the students who were included in the sample made various mistakes about the equation of the tangent. 
Table.6.  The  answers given to the 8thquestion by the students within the sample. 
Frequency Answers Basic foundations of the answers 
39 Continuous 
Required answers were given by correctly interpreting the concepts which were given 
in the question. 
62 Discontinuous. Without giving any reason, it was stated to be discontinuous. 
72 Discontinuous. 
The answer was given as ‘discontinuous’ since the graph was composed of a curve, 
that is to say, there was a space between the curve. 
49 Graph could not be drawn. Graph of the given function could not be drawn. 
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28 No answer 
 No answer was given. 
As  seen  from  Table.6,  39  of  the  students  who  were  included  in  the  sample  stated  that  the  given  function  was  
continuous by correctly interpreting the continuity of the function. As seen from the table above, 211 of the students 
who were included in the sample made various mistakes about continuity. Particularly, 72 of the students stated that 
the graph of the given function was not composed of a single part and was not continuous for that reason. 
4. Conclusion and Recommendation
    In the study conducted to determine the forms of perception of the students, who have just qualified for university 
admission, about the mathematical concepts that they gained during elementary education and secondary education 
process and the effects of these forms of perception on their understanding the subjects in general mathematics 
lesson, it has been observed that the students do not experience problems in the definition of the mathematical 
concepts, but they make various mistakes and have difficulties in performing the applications of these definitions. It 
can be stated that the students do not experience problems in the definitions of unit element, absolute value, 
expressions with roots and continuity, but they make various mistakes and have misconceptions in practice. 
    It has been seen that the students have the misconceptions existent in the literature about continuity and tangent of 
a  function.  For  instance,  the  graph  must  be  composed  of  a  single  part  in  order  for  the  given  function  to  be  
continuous and the equation of the derivative and tangent are the same. It is seen that the results obtained in this 
research show parallelism with the research of (Özmantar et al.,2008). 
    When the necessity of giving the lessons by using the concepts that were gained by the students in their 
elementary and secondary education process while giving general mathematics lesson to especially first-year 
students is taken into account, the students must not have problems in these concepts. Consequently, while giving 
general mathematics lessons, the lesson must be given by taking into account the knowledge of the students about 
these concepts. 
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